Specific Learning Objectives
• At the end of session, the learner shall be able to: 1. Know the aim of water purification. 2. Describe the purification of water on a large scale. 3. Differentiate between slow sand filter & rapid sand filter 4. Describe various methods of disinfection. 5. Describe the purification of water on a small scale. 6. Enumerate water quality -criteria & standards.
• The aim of water purification is to produce and maintain water that is: hygienically safe, aesthetically attractive and palatable, in an economical manner.
• On a large scale • On a small scale
Purification of water on a large scale
• The components of a typical water purification system comprise one or all of the following measures:  Pre-treatment,  Filtration, and  Disinfection
Pre-treatment
• The sub-steps included in pre-treatment are: Storage, Coagulation, Rapid Mixing, Flocculation, and Sedimentation.
Storage
• Natural purification: Physical Chemical Biological 
SLOW SAND FILTER
• First used for treatment of water in 1804 in Scotland and subsequently in London.
• The elements of slow sand filter are: Supernatant (raw) water A bed of graded sand An under-drainage system A system of filter control valves.
Supernatant (raw) water
• 1 -1.5 metre • Purposes: To overcome the resistance of filter bed To provide waiting period (3 to 12 hours)
• Level of supernatant water is always kept constant.
Sand bed
• Most important part of the filter.
• 1 -1.2 meter.
• Effective diameter of sand grains: 0.2-0.3 mm. 
Vital layer
• Schmutzdecke layer, Zoogleal layer or Biological layer.
• 'Ripening' of the filter.
• 'Heart' of slow sand filter.
Under-drainage system
• Porous or perforated pipes • Purpose: Provide an outlet for filtered water Support the filter medium above 
Filter control
• To maintain a constant rate of filtration.
• 'Venturi meter'
• 'Loss of head' : if > 1.3 meter, it is uneconomical.
• Filter cleaning:
• Scrapping off the top portion of sand layer • Manually or by mechanical equipment.
Advantages of slow sand filter
• Simple to construct and operate.
• Cost of construction is cheaper.
• Quality of filtered water is high.
RAPID SAND FILTER
• The first rapid sand filter was installed in the USA in 1885.
• Two types: Gravity type (Paterson's filter) Pressure type (Candy's filter)
Steps in purification of water by Rapid Sand Filter
Mixing chamber
Flocculation chamber Filter Sedimentation tank
Alum
Filter beds
• Sand is the filtering medium • Effective size of sand particle: 0.4-0.7 mm.
• Depth of sand bed: 1 meter.
• Rate of filtration: 200 m.g.a.d.
• Gravel supports the sand.
• Under drains at the bottom of the filter beds.
Filtration
• Formation of slimy layer by 'alum-floc' which are still not removed • "Backwashing"
